Ⅰ. Introduction
The development of information and communications technology (ICT), accompanied by the explosion in diverse content available, has impacted the film industry. On the one hand, ICT greatly increases the convenience of movie consumption. For example, whereas movie tickets previously had to be purchased on-site, online booking systems now allow moviegoers to buy tickets in advance, and viewers can pay to watch full-length movies online. On the other hand, there have been increasing concerns about the associated damage to the intellectual property rights (IPR) of movie creators. For example, online piracy -the unpaid for consumption of digitalized products -has grown as a problem and become rampant with the introduction of peer-to-peer (P2P) sites.
In the past, movie piracy involved the illegal copying of DVDs or videocassettes (Rob and Waldfogel, 2007) . The clientele targeted by * Ph. D. Student, Department of Economics, Korea University, First Author, simhyeonbo@gmail.com ** Assistant Professor, College of Business, KAIST, Corresponding Author, minki.kim@kaist.ac.kr *** Associate Professor, Department of Regional Information, Seoul National University, Co-Author, moonj@snu.ac.kr those burning DVDs or copying movies using a VCR has simply expanded with the move from offline to online piracy, but the marginal cost of copying is now close to zero. Once a distributor uploads a file to a P2P site, users can pirate the file with a simple click of the mouse (Oberholzer and Strumpf, 2007) . As such, the ease of online piracy has played a significant role in the proliferation of piracy, thus negatively impacting the film industry.
Hence, while investigating the behavior and characteristics of users involved in piracy, we came to suspect a link between digital piracy and the possession of tablet PCs 1) and/or smartphones 2) . According to the 2011 smartphone user survey by the Korea Communications Commission, 62% of smartphone users and 57.2% of tablet PC users engage in piracy. A study by Embrain (2012) on the use of smart devices also revealed that movie piracy was most rapidly increasing on smart devices. In the present study, therefore, we look further into how ICT influences the damage to IPR in the movie industry with a focus on digital piracy behavior associated with demographic characteristics and ICT device ownership. It is worth noting that many previous researchers have set the independent variable as individuals' demographic characteristics such as sex, age, and income (Kwong and Lee, 2002; Chiang and Assane, 2008; Dilmperi et al., 2011; Bounie et al., 2006) or psychological characteristics such as ease of use, fit to work, innovation resistance, and work performance . However, to the best of our knowledge, there has previously been no research using the approach of ownership of media player.
We obtained the data for this study from a 2011 survey of Korean movie consumers conducted by Embrain, a survey institute in Korea. The survey was carried out by mail with a random sample of 2,000 respondents following the component ratio of the Korean population.
Hence, the dataset covers a wide age range -from 15 to 55 -unlike previous studies, which focusd on uneven samples of consumers such as college students. As we cover a wide distribution of ages and incomes, we are able to obtain more valid results. To qualify the degree of digital movie piracy, our econometric model specification of piracy behavior consists of two decision stages.
In the first stage, we model a consumer's decision on whether to engage in piracy behavior using a P2P site, while, in the second stage, we model how many illegal movie files consumers pirate in a year.
Our findings indicate that possessing a tablet 1) A tablet PC is a personal mobile computing device with a touchscreen rather than a keyboard (Kim and Park, 2012) . 2) A smartphone is a hybrid device combining the functions of a digital mobile phone and a personal digital assistant (PDA) with access to various services through the Internet (Laudon and Laudon, 2008; Kim et al., 2011) .
PC increases the degree of digital movie piracy. 
Ⅱ. Literature Review
Research on piracy can be largely categorized by the target, such as music, movies, or software.
As each industry has individual characteristics, we describe the research on the music and movie industries separately. Since music files are the smallest of those targeted for piracy, music piracy is the most common form of digital piracy.
Relationship Between Music Piracy and Purchases
Zentner (2006) Thus, piracy does not necessarily guarantee a decrease in music sales, a finding with which Hui and Png (2003) agree. They found that the demand for music CDs decreases with piracy, but that piracy itself failed to significantly affect actual sales. When taking into account the drop in demand and price adjustments, the losses incurred based on piracy were no more than 6.6% of profits.
On the other hand, some studies make the opposite argument to that of Zentner (2005; . Oberholzer and Strumpf (2007) argued that piracy behavior has induced high sales of certain albums based on an analysis of file-sharing networks. Their argument is that the more an album is pirated, the more it is actually purchased. This opinion empirically proved the word-of-mouth (WOM) effect in the music industry, causing us to wonder whether the WOM effect is valid in the movie industry. In addition, Rob and Waldfogel (2004) approached piracy in terms of purchases and consumer surplus, stating that piracy behavior reduced individual purchases but increased consumer surplus. Their approach using consumer surplus supports the idea that piracy increases social welfare.
In short, from the literature on the relationship between music piracy and music sales, we could not reach a conclusion on the effects of piracy on the music industry. However, we take interest in the relationship between movie piracy and movie sales. Danaher and Waldfogel (2012) Bounie et al. (2006) asserted that piracy behavior actually leads to higher demand for movies. That is, piracy has no effect on the number of people going to movies but strongly affects video rentals/purchases. Their argument is that the more a particular movie is pirated, the more it is actually purchased. This opinion empirically proved the WOM effect in the movie industry. A tablet PC is a hybrid device having the function of an MP3, PMP, and smartphone. Additionally, it is evaluated to the complementary goods of smartphones and the substitutional goods of netbooks (Sim, 2011; Kim and Park, 2012) .
Relationship Between Movie Piracy and Purchases
Tablet PCs have the advantage of convenience with a maximum size limit of 10 inches (SERI, 2010) . They also have the function of PMP, allowing the convenient viewing of a movie file.
Hence, innovators may want to watch a pirated movie on a tablet PC that is easily portable and convenient. So, we set up hypothesis 2:
H2. Owners of tablet PCs will be more actively involved in piracy behavior.
People can pirate movies through a desktop PC without a smartphone. However, the reason why a smartphone is more convenient is the ability to watch a movie anywhere and anytime due to easy transportability. To pirate a movie is to act in the face of danger of punishment.
However, high-level innovators have higher confidence than low-level innovators (Jayanti and Jackson, 1991; Midgley and Dowling, 1978; Chung et al., 2014) , since they are more engaged in piracy behavior during a given period. That is the reason why we deduce hypothesis 4:
H4. Owners of smartphones will engage in more piracy behavior during a given period.
After tablet PCs were actively diffused, many people did pre-adopt the technology due to curiosity concerning the new device. However, according to the cognitive dissonance theory (Festinger, 1957) , during the period of actually using a tablet PC, there is a gap between expectation and reality. The attitude of post-adoption is the thing which remove the gap (Kim, 2010; Chung et al., 2014) . Pirating a movie with a tablet PC is something that people do more often than not. So, we deduce hypothesis 5:
H5. Owners of tablet PCs will engage in more piracy behavior during a given period.
Detailed Intention to Use an ICT Device to Pirate
ICT devices can be divided based on the functions of portability and download ability.
These functions can also affect planned behavior, so we use the TPB. Using the TPB, we can predict how rational individuals will act. Based on common sense, we set the hypotheses as follows.
Hypotheses 3 and 6 are related to portability and download ability.
We point out the commonalities between smartphones, tablet PCs, PMPs in terms of portability and download ability. These three devices with portability and download ability have function of seeing media files. They have functions allowing the use of e-book and media files, studying, and playing games. Among users, 24% of people who buy these devices say that they want to buy them to watch media files 3) (SERI, 2010) . Since pirated movies are included in these media files, we could expect those who have these devices to be more actively involved in piracy behavior. So, we can state the hypothesis 3:
H3. Those who own ICT devices offering portability and download ability will be more actively involved in piracy behavior.
The video player is an electromechanical device that records analog audio and analog video from broadcast television or other sources onto a removable, magnetic tape videocassette, and can play back the recording (Seth et al., 2013 ).
We may not watch a movie on a video player when moving to another place because the player must be plugged in at a fixed location. H6. Those without access to ICT devices offering portability and download ability will engage in less piracy behavior during a given period.
From these hypotheses, we want to determine the relationship between having an ICT device and piracy behavior.
Description of Variables
The survey was conducted on a random sample 
Empirical Methods
It is worth noting that our survey data is observations (Cameron and Trevedi, 2010) .
To test whether piracy behavior can be affected by demographic variables and ICT devices, the probability of engaging in piracy behavior is made a function of the respondents' qualifications: as it permits negative values of  (Cameron and Trevedi, 2005) . In other words, the distribution of count data is positively skewed with many observations in the data having zero values (Gardner et al., 1995; Karen, 2010 
Note that   is the pseudo-true value of  for the conditional model   , and   is the pseudo-true value of  for the conditional model   (Sawa, 1978; Vuong, 1989 6) The Vuong test is used when we want to test the appropriateness of the ZIP or ZINB models (Tomlin and KaSaundra, 2000) . In this paper, the Vuong test is used to test between the standard NB and ZINB models (Tomlin and KaSaundra, 2000) . 7) In Poisson distribution, the mean and the variance of the population are same. However, in NB distribution, the variance of the population is larger than the mean of the population, which is called males tend to have a higher probability of engaging in piracy behavior than females do; (b) the younger people are, the higher the probability that they will engage in piracy behavior; and (c) people who have university degrees have a higher probability of piracy behavior. Thus, H1 and H2
are not supported since the variables for smartphones and tablets are not significant.
over-dispersion. (Rogers, 1983) . They are not the factor of not adopting innovation, but rather the factor which becomes naturally effective in the decision-making process (Kang and Kim, 2009; Kuisma et al., 2007; Chung et al., 2014) . Under similar conditions, a smartphone owner is no more likely to participate in piracy behavior. Additionally, the reason why H2 is not supported is that those people who H1. Owners of smartphones will be more actively involved in piracy behavior. Not supported H2. Owners of tablet PCs will be more actively involved in piracy behavior. Not supported H3. Those who own ICT devices offering portability and download ability will be more actively involved in piracy behavior. Supported H4. Owners of smartphones will engage in more piracy behavior during a given period. Not supported H5. Owners of tablet PCs will engage in more piracy behavior during a given period. Supported H6. Those without access to ICT devices offering portability and download ability will engage in less piracy behavior during a given period. Supported In the previous research, researchers set the independent variable as demographic or psychological characteristics, as we previously mentioned (Kwong and Lee, 2002; Chiang and Assane, 2008; Dilmperi et al., 2011; Bounie et al., 2006; Kim et al., 2011) . However, to the best of our knowledge, they did not set the independent variable as ownership of a media player. Based on the theoretical limitations of previous studies, we research ownership of a media player in order to identify unique findings.
To the best of our knowledge, this is the first study to analyze ICT devices in relation to the degree of piracy behavior using a quantitative approach based on a well-balanced sample data with a broad age spectrum.
Additionally, this study analyzed the effect of However, many consumers still try to consume movie files through piracy behavior. In this sense, we consider the subject matter of this paper to be vital and well-timed.
Since it is difficult to engage in piracy behavior without ICT devices, some may find our results to be stating the obvious. washed away by praying to god, those who follow this religion could be more inclined to commit the crime of piracy behavior using an ICT device.
Moreover, the literature shows that spirituality is a predictor of hereditary crime (Chui, 2013) .
However, we do not know the religions of the individuals in our study. Fourth, this study had a sample period of one year, so it only captured the static characteristics of having an ICT device and engaging in movie piracy. However, if we had panel data for owning an ICT device and engaging in piracy, we could investigate dynamic changes in piracy. Fifth, a higher amount of piracy may be associated with a greater likelihood of engaging in piracy for users of ICT devices compared to non-users, or with a specific group's tendency to be involved in piracy. This is an endogeneity problem because there is a correlation between the ICT device variable and the error term (Greene, 2007 behavior is associated with various socio-demographic characteristics. Econometrically, since a large number of people do not engage in piracy activities, we adopt a zero-inflated negative binomial model. We find that people with tablet PCs are more likely to engage in the piracy of movies from peer-to-peer (P2P) sites. In particular, when we categorize ICT devices based on whether they are portable and allow downloads, we find that people with devices equipped with both functions are most likely to engage in movie piracy.
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